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The Babcock test is the most satisfactory and practical means of 
determining the amount of butter fat in milk. It is the test gener-
ally used as a basis of payment for milk. Commercial plants, ~ltho 
buying milk by the hundredweight, may test a sample from each can 
or they may make but one average test for a longer period of time. 
In the latter case, a representative sample of the product delivered 
for a one- or hvo-week period is made by 1nixing small samples 
from each delivery. The test of this sample is the average test for 
the period covered. 
When making the Babcock test to determine the butter-fat pro-
duction of a cow, a representative sample is the first and most impor-
tant item. The fat content of milk varies so greatly that a sample 
from a single milking will not give an average test. The sample, 
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therefore, should be "composite"; that is, it should be a mixture of 
samples taken from a number of milkings, usually for a period of 
one to seven days. 
Mason jars or bottles with close-fitting covers· 
(Fig. I) should be provided for each cow that is 
to be tested, and each bottle should be marked 
with the number of the individual animal. After 
the milk from a cow is thoroly mixed by being 
poured from one vessel to another four times, 
the sample is taken with a small dipper (Fig. 2) 
and placed in the proper bottle. It is important 
that the same amount of milk be dipped each 
time a sample is taken. 
Some of the milk in the sample jar will be 
several days old and will· require a preservative 
Fm. 1 to prevent its souring. No. 2 corrosive subli-
Covered Bottle f.or mate tablets, sold by creamery supply houses, or 
Milk Sample powdered potassitnn bichromate CK2 Cr2 07) 
may be used for this purpose. In the latter case, half a gram, or 
from 7 to 8 grains, of bichromate (the amount that can be held on 
the point of a knife) will be sufficient. 1 The jars containing the 
cmnposite samples should be gently shaken after each addition of 
milk. At the end of the period which the test is to cover, the com-
posite sample for each cow is tested for butter fat. 
APPARATUS 
The apparatus used in 1naking the test is as follows : a milk pi-
pette of I 7.6 cc. capacity for measuring the n1ilk (Fig. 3) ; a milk 
test bottle (Fig. 4) .; an acid measure of 17.5 cc. capacity (Fig. 5); 
and a tester in which to whir 1 the test bottles (Figs. 6, 7, and 8). 
The apparatus for farm use may be purchased at prices varying 
from $4 to $14. A cup such as is shown in Fig. 9 is convenient 
for adding the hot water to the test bottles. Dividers may be used 
to measure the length of the fat column (Fig. Io). 
The necessary commercial sulphuric acid may be secured from 
any creamery supply house, or small amounts may be purchased 
from any druggist. 
1Both chemicals mentioned are poisonous and should be used with caution. 
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(2) SMALL DIPPER FOR 'l'AKING S AMPLE; (3) PIPETTE FOR MEASURING MlLK; 
(4) MILK TEST BOTTLE; (5) ACID MEASURE 
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FIG. 6 .-SMALL HAND TESTER 
FIG. 7.-COVERED HAND TESTER 
FIG. 8.-STEAM TESTER 
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TF.STING \NHOLE MILK 
The sample to be tested should be at a temperature of 55o to 
65° F. Mix the milk thoroly by pouring it a number of ti1nes back 
and forth from the sample bottle into a clean vessel, taking care 
that all cnrd or undistributed lumps of cream are broken down~ 
Immediately after mixing, draw the milk up above the 1nark on 
the pipette and hold it there by quickly placing the forefinger over 
the end of the stem; release tl)_e pressure of the finger slightly, al-
lowing the milk to run down to the mark (this is easier to do if the 
finger is dry). Then transfer the pipette of milk to the test bottle, 
allowing the milk to flow slowly down the neck of the bottle and 
blowing the last drop into the bottle. The best results are obtained 
when the pipette and the test bottle are held at a slight angle dur-
ing this transfer. 
FIG. 9.-A CoNVENIENT CuP FOR ADDING HoT WATER TO THE TEST BoTTLES 
Do not lose any of the milk sample in the process of mixing, 
!neasuring, or transferring, for the Babcock test is essentially 
quantitative and any loss affects its accuracy. 
After transferring the milk to the test bottle, measure out 17.5 
cc. of commercial sulphuric acid into the small glass cylinder 
(Fig. 5) and pour it int0 the test bottle. The acid should be about 
the arne temperature as the milk. Hold the bottle slanting and 
rotate it slowly so that the acid will run down the narrow neck and 
carry down any milk adhering to it. After the acid is added, mix 
the milk and arid with a rotary motion, being careful not to force 
any of the mixture into the neck of the bottle. Keep up the rotary 
motion until all the curd has been dissolved and the liquid is of a 
dark brown color. 
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When the sanipl~s to be tested have been prepared, put the bot-
tles in the tester, taking care to place them opposite each other so 
that they balance. Turn the crank the required number-of· turns 
per minute for five minutes; then without removing fill each of 
the bottles to its neck with hot \Vater and whirl them again for two 
minutes. Add more hot water to each bottle until the neck is filled 
to within half an inch of the upper limit of the graduation marks; 
then whirl the bottles again for one minute. 
If the foregoing instructions have been carefully followed, the 
neck of each test bottle will contain a column of fat which should 
be of a clear yellow color. The test is now ready to read. 
READING THE TEST 
The extremes of the fat in the neck of the test bottle are th<" 
lin1its of the reading. The most accurate reading is n1ade when 
the temperature of the contents of the bottle is I30° F. 
It will be noticed that the scale on the neck of the test bottle 
has ten large divisions, and that each of these is subdivided into 
five small divisions. Each of the ten large divisions represents one 
percent, an~ each small division, 0.2 percent. If the fat column 
covers two of the large spaces and eight of the small ones, as il-
lustrated in Fig. ro (four small spaces on either side of the large 
spaces), the reading is 3.6 percent. This means that there are 
3.6 pounds of butter fat in every roo pounds of the milk being 
tested. The use of a pair of dividers to measure the limits of the 
fat column will aid in seturing greater accuracy in reading the test. 
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FIG. 10.-DIVIDERS FOR MEASURING LENGTH OF FAT COLUMN 
FIG. 11 
Milk Scale 
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USE OF 'tHE TEST IN D ETERMINING PRODUCTION 
In order to determine the amount of butter 
fat produced by a cow, it is necessary to know 
the amount of milk produced and the average 
fat test of the milk. To ascertain the milk pro-
duction, daily weighings should be taken, and 
the weights set do-wn immediatelv on a milk 
sheet and totaled at the end of each. month. The 
most convenient scale for weighing the milk is 
a spring balance graduated to pounds and tenths · 
of pounds, with two hands, one of which is ad-
justable so that it may be set at zero with the 
empty pail on the hook. Such scales (Fig. I I) 
may be obtained from any dairy supply house 
for · about $3.50. Most .of these houses also 
car'ry suitable milk sheet in stock. \i\Then the 
scale and milk sheet are in a convenient place, 
the time necessary for taking and recording 
these weights is negligible. 
Records vvhich have been kept show that the 
yearly production of a cow can be closely esti-
mated frmn the weight and the fat test of the 
milk on one or two days of each month. The 
weights and composite samples should be taken frotn two or four 
consecutive 1nilkings at the middle of ea.ch month. In using this 
method of weighing, the total milk weight should be divided by the 
number of days during which weighings were made, and the re-
sults multiplied by the number of days in that particular month. 
The pounds of 1nilk and the average test for the period during 
which the milk was prodnced, having been determined, the pounds 
of fat are obtained by n1ultiplying the pounds of milk by the fat 
test. This is illustrated by the following yearly record of a cow 
freshening December I6. 
Month 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October1 
November 
December 
1Milk fo·r 21 days. 
Milk 
lbs. 
540.3 
915.5 
880.4 
866.3 
763.9 
812.1 
746.0 
747.8 
612.3 
465.6 
295.0 
dry 
dry 
7645.2 
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Test 
percent 
4.7 
5.5 
4.5 
5.1 
5.6 
5.6 
5.2 
5.0 
5.3 
5.8 
5.8 
5.34 
TESTING SKIM MILK 
Butter fat 
lbs. 
25.4 
5.0.4 
47.5 
44.2 
42.8 
45.5 
38.8 
37.4 
32.5 
27.0 
17.1 
408.6 
Skim milk for testing should be caught at the separator in clean 
cans. ·utensils that have just previously contained whole milk or 
cream should not be used unless they have been thoroly clearied, as 
the test will be increased by particles of fat adhering to the sides of 
the can. The sample should be taken from the bulk of the skim 
milk after it has been well mixed. 
The apparatus used is the same as that for testing whole milk, 
except that a test bottle of different construction is required. As 
the amount of bntter fat in skim milk is of course small, it is nec-
essary that the test bottle have a neck in \vhich a very small amount 
of butter fat may be read in terms of percent. A skin1-milk bottle, 
therefore,_ is made with two necks, a large one thru which the skim. 
railk and acid are added, and a small, graduated one in which the 
fat is finally secured and read (see Figs. 12 and 13). 
Mix the sample carefully, as described for the whole-1nilk test. 
Measure 17.6 cc. of the sample in the pip~tte and transfer to the 
test bottle, allowing it to flow down the large neck. Then add the 
acid as in the whole-milk test, using about 20 cc. instead of 17.5 cc. 
If the acid is added in small quantities, and the sample is carefully 
shaken after each addition, better results will be obtained than if 
the total amount is added at once. Care must be exercised to avoid 
forcing small lumps of cnrd into the calibrated neck when n1ixing 
the acid with the milk. 
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FIGS. 12 AND 13.-SKIM-MILK BOTTLES 
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When putting the bottles into the tester, place the large filling 
tube toward the center. . l!nless this is done, a portion of the fat 
will not gather in the calibrated neck, and the test will thereby be 
rendered inaccurate. Whirl the bottles and add water as in the test 
for whole milk, but run the centrifuge fron1 two to fi1ve minutes 
longer. 
The test should be read at 130" to 140° F. In the type of test 
bottle show·n in Fig. 12 each of the graduation marks ·has a value 
of 0.05 percent. In the type shown in Fig. 13, each small · gradu-
ation has a value of o.oi percent and each large graduation repre-
sents five small graduations, or 0.05 percent. 
It is difficult to get an absolutely accurate te~t of skim milk. At 
best the results should be considered only as approximations. But-
termilk and whey -may he-tesr.~d . by this ~arne method, except that 
in making the whey test ·only three-quarters of a measure of acid 
is added. · 
SlTGGESTIONS 
The fat column should be a clear yellow color, and free from 
charred material or curd. The limits should be well defined. -If 
the fat column is not nniform and .has pieces of dark material in it, 
it is evident that the acid was too strong, or that the milk and acid 
were too warm. When repeating. the process, use less acid or cool 
the acid and milk to 55°-65° F. If the fat column is gray and 
cloudy, with pieces of undissolved curd in it, use more acid. 
It is best to use rain water for filling the bottles; if hard water 
is used, it is advisable to add several drops of sulphuric acid in 
order ~o precipitate the minerals present. 
Sulphuric acid is very active, attacking all organic matter with 
which it comes in contact. Keep it in a glass-stoppered bottle. If 
some accidentally gets on the hands or clothing, wash immediately 
with cold water. 
R~ad the tests before they have cooled, or warm them to: I 30 o-
r 40 o F. by setting them in water at that temperature. 
Keep the test bottles clean. Empty them before the fat has 
solidified in the necks. Shaking the bottles while emptying them 
will aid in removing the sediment in the bottom. In washing them 
use a test-bottle brush. 
